In the context of public introductions to emerging technologies, this study examined effects of priming and website interactivity on adolescents' attitude development and information processing. In a four (priming) by three (interactivity levels) experiment, participants (N = 273) were required to search for and process web-based information about ecogenomics. Results showed that priming ecogenomics as biotechnology, ecology, economy, or science in general did not affect attitude development. Interactivity levels, manipulated as low, medium, and high, were found to influence adolescents' time invested in the information processing task, perceived cognitive load, and website evaluations.
Part 2
In recent years, the public has been confronted with many new developments in science and technology, such as biotechnology, stem cell research, cloning and nanotechnology (e.g., Nisbet, 2004; Scheufele and Lewenstein, 2005; Shanahan, Scheufele and Lee, 2001; Wynne, 2005) . Genomics is another such example. Genomics studies the function and interactions of all genes in an organism's genome, all of the genetic material in a cell or organism. A spin-off of this type of research is ecogenomics. Ecogenomics makes use of genomics-like techniques to study ecosystems at their genetic level. An important benefit of this technology is that new methods have made it possible to analyze organisms that could not be cultured nor studied using traditional methods. Uncovering the 'ecogenome' may prove a rich source for the discovery of new products, such as antibiotics, antitumor-, cholesterol-lowering-and antiparasitic agents, but also bioinsecticides, laundry detergents and biofuels (see for example Daniel, 2004; Demain and Adrio, 2008; Langer et al., 2006; Lefebvre et al., 2008; Petit, 2004; Riesenfeld, Goodman and Handelsman, 2004) . As such, ecogenomics may be expected to have an important impact on the scientific, economical and social domains (e.g., Roelofsen et al., 2008) .
Ecogenomics has not yet made frequent appearances in public media, and because most people are still unfamiliar with this topic, the present study used ecogenomics to study its first introduction into the public arena. Whereas most of the earlier studies on first introductions of new technologies have used surveys (e.g., Cobb and Macoubrie, 2004; Lee, Scheufele and Lewenstein, 2005; Priest, 2006; Scheufele and Lewenstein, 2005; Shanahan, Scheufele, and Lee, 2001) , with the limitation that causal conclusions are difficult to draw, there are also some recent studies that have used an experiment design. For example, both Cobb (2005) and Schütz and Wiedemann (2008) investigated framing effects in the context of developing public opinions about nanotechnology. The big advantage of using an experiment design in this context is that researchers can select and manipulate factors that are considered to be influential and that results can be interpreted in causal terms.
The present study also used an experimental design with the possibility to draw causal conclusions. Of additional value to this study is that the introduction of ecogenomics as an emerging technology is studied in a very early stage in which not many people have heard about the technology. This makes it possible to study public perceptions that are not yet affected by possible prejudices or predispositions as a result of previous media exposure. The two factors studied here are priming and website interactivity. Priming was studied to recognize that during introductions of emerging technologies this new information will be linked to existing information most readily available from (implicit) memory: People will use existing knowledge and attitudes about scientific developments, activated as a result of stimuli, to form opinions about new technologies.
Website interactivity was studied to acknowledge that most introductions of new tech-| 81
The studies nologies are media dependent. As the internet is quickly becoming a preferred medium to acquire and process information among users, the information about ecogenomics was presented to participants through websites which were manipulated to vary in interactivity. In our experiment, participants received instructions to acquire as much information about the new technology as they could, after which they would receive some questions about ecogenomics. After completion of this information processing task, participants had to fill in an online survey measuring five dependent measures (including the questions that measured knowledge acquisition with respect to ecogenomics).
The dependent variables investigated in the present study were attitude development as a result of different types of priming, and various aspects of information processing (time invested in the task, perceived cognitive load, knowledge acquisition, and website evaluation) as results of different levels of website interactivity.
Effects of priming
Various communication theories explain the relation between media exposure and developing public opinion toward science issues. Especially research on agenda setting has focused on how media attention for particular issues affects the salience of these issues among the public. Agenda-setting and priming are based on the assumption that media attention for a particular issue affects the salience of that issue and thereby the manner in which people evaluate it (e.g., Kiousis and McCombs, 2004; Scheufele, 2000) . In this context, the concept of priming revolves around the idea that stimuli can activate existing cognitions and will thereby influence information behaviors and attitudes (Brewer, Graf and Willnat, 2003; referring also to Fiske and Taylor, 1984) . The theory poses that those issues most readily available in memory will most strongly influence the manner in which the new information is processed and evaluated.
In the case of science issues, people may not be expected to initiate extensive information processing behaviors, especially when the subject is perceived to have low personal relevance, in which case they are most likely to use information readily available to them from memory about seemingly related subjects (see among others Cobb and Macoubrie, 2004; Eagly and Chaiken, 1993; Fiske and Taylor, 1984; Lee, Scheufele and Lewenstein, 2005; Petty and Cacioppo, 1986; Scheufele and Lewenstein, 2005) . In this light, a person's opinion about an emerging technology may be based on opinions about science issues that he or she thinks are related to the newly introduced subject or technology. Priming a new technology may activate particular existing cognitions and influence information behaviors and attitude formation accordingly. Based on premises from the Cognitive Dissonance Theory (Festinger, 1957) and Elaboration Likelihood Model (Petty and Cacioppo, 1986) , that describe how people preferably expose them-Part 2 selves to information that confirms existing ideas of and opinions about issues at hand and that new information is processed and interpreted based on those predispositions, Bonfadelli, Dahinden and Leonarz (2002) pose that media attention may be expected to strengthen rather than change attitudes.
However, Bonfadelli and colleagues also indicated that issues about which people do not yet hold firmly established predispositions may be exceptions to that rule, such as biotechnology in their study and ecogenomics in ours. Since ecogenomics is a subject about which the general public may be expected to know little or nothing about (see also Bos, Koolstra and Willems, 2009) , the context in which it is introduced to the public may be expected to have a profound effect on the development of opinions. Whereas experts position ecogenomics at the crossroads of research areas such as molecular biology, biotechnology, ecology, soil-and environmental sciences, this context may be unknown for the public. This makes ecogenomics an interesting subject of study, because it may be expected that people will evaluate information about ecogenomics differently depending not only on the context within which it is introduced, but also on existing cognitions and opinions that become activated after such early exposures to new information.
The present study preferred the concept of priming over that of framing, because in our experimental design we aimed to influence "what" the public is thinking when confronted with ecogenomics -so as to activate existing cognitions and attitudes -rather than "how" the public would come to think of ecogenomics (see for discussions about framing and priming also Boyle et al., 2006; Scheufele and Tewksbury, 2007) .
Note also that, at the time of the present study, ecogenomics had not yet made frequent appearances in the public media and therefore frames for ecogenomics were nonexistent. The study investigated the extent to which participants' developing attitudes toward ecogenomics were influenced by a negative or positive context within which it was introduced. For this purpose, ecogenomics was introduced to participants as either biotechnology, with the assumption that negative associations would be made, or ecology, with the assumption that positive associations would be made. These assumptions were based on previous studies and related measurements of public attitudes toward biotechnology and ecology. Biotechnology has been shown to be a controversial issue that has been met with opposition among the European public, especially toward biotechnology aimed at genetic modifications of organisms and in the contexts of agricultural biotechnology (see for example Bucchi and Neresini, 2002; European Commission, 2006; Gaskell et al., 2000) . On the other hand, ecology may be expected to activate positive associations based on findings that Europeans hold environmental friendly attitudes in general (European Commission, 2008) and specifically toward species conservation and ecosystem management (Jacobson and Marynowski, 1997) . Additionally, in | 83
The studies other conditions ecogenomics was introduced as science in general or as economy. The science-in-general label was selected with the idea that this concept is so broadly defined and covering all disciplines (with possible positive and negative associations) that it may be considered as neutral (or control condition). The economy label was added to increase ecological validity, because an earlier study using open-ended questions had shown that spontaneous associations of adolescents with ecogenomics pertained more frequently to economy than to ecology or biotechnology (Bos et al., 2009 ).The priming hypothesis was stated as follows:
Hypothesis 1: Priming ecogenomics will influence attitude development in such a manner that introducing it as biotechnology will result in more negative attitudes and introducing it as ecology will result in more positive attitudes toward ecogenomics as compared to introducing it as either science in general or economy.
Effects of website interactivity
Apart from effects due to media attention and content, the media format in which new information is presented may also influence information processing behaviors. With the introduction of the internet, people have gained access to yet another medium through which they are, or may choose to be, exposed to science information. In this context, the concept of interactivity has sparked the interest of many researchers in the field of science communication. Since the 1980s, interactivity has received increasing attention in science literature (e.g., Kiousis, 2002; Koolstra and Bos, 2009; McMillan, 2002) . In some publications the concept is described as a new and superior mode of communication, as compared to more traditional transmission modes (e.g., Cocheret de la Monière, 2006;
Van Woerkum and Van der Auweraert, 2004) . However, research on actual effectiveness of interactivity in various contexts is ongoing (e.g., Beetlestone et al., 1998; Rowe et al., 2005; Tremayne and Dunwoody, 2001) .
Interactivity and the internet seem to be closely related. Quite a few publications about interactive communication are concerned with the internet as a medium, most specifically with websites. Some authors have indicated that interactivity is an intricate element of websites (e.g., Sundar, Kalyanaramn and Brown, 2003) , whereas others have indicated that most websites, especially science websites, may be charac- While some authors have expressed that increased interactivity will have positive influences on communication outcomes, for example on levels of motivation, sense of fun, cognition, learning, openness, frankness, and sociability (Rafaeli, 1988; Rafaeli and Sudweeks, 1997) , others have expressed more neutral, or even negative, opinions.
Burgoon and colleagues (2002), as well as Liu and Shrum (2002), for example, suggested that interactivity should not be viewed as inherently positive. On a similar note, Vorderer and colleagues (2001) indicated that too much interactivity may inhibit rather than enhance certain aspects of communication processes. Some examples of possible disadvantages of website interactivity are that people may be lacking skills necessary to make efficient use of the internet to search for and process new information (e.g., Metzger et al., 2003; Nahl and Harada, 2004; Whitmire, 2004; Wu and Tsai, 2005) . In turn, the skills and actions necessary to access and process information derived from the internet may increase cognitive load (e.g., Eveland and Dunwoody, 2001; Kim and Hirtle, 1995) .
The present study approached interactivity from a functional perspective (see McMillan and Hwang, 2002) and used Jensen's (1998) definition of interactivity as "… a media's potential ability to let the user exert an influence on the content and/or form of the mediated communication" (p. 201). The concept was operationalized similar to the approach of Sundar and colleagues (2003): the level of website interactivity was increased by increasing the number of technological and or structural features that users could employ while navigating (e.g., hyperlinks, e-mail, and FAQs).
We tested four hypotheses concerning the relation between website interactivity levels and information processing behaviors. Based on negative connotations about possible effects of interactivity (e.g., Eveland and Dunwoody, 2001; Kim and Hirtle, 1995; Macedo-Rouet et al., 2003; Metzger et al., 2003; Nahl and Harada, 2004; Vorderer et al., 2001; Whitmire, 2004; Wu and Tsai, 2005) , we predicted that higher levels of website interactivity would lead to more time invested in the information processing task and to perceptions of higher cognitive load during the task:
Hypothesis 2: Website interactivity will influence users' information processing behaviors in such a manner that higher levels of interactivity will increase the time users spend on a website in search of information about ecogenomics.
Hypothesis 3: Website interactivity will influence users' information processing in such a manner that higher levels of interactivity will increase the level of perceived cognitive load among users.
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The studies Based on the positive connotations about possible effects of interactivity (Cocheret de la Monière, 2006; MacGregor and Lou, 2004; Rafaeli, 1988; Rafaeli and Sudweeks, 1997; Tremayne and Dunwoody, 2001; Van Woerkum and Van der Auweraert, 2004) , we predicted that higher levels of website interactivity would increase the level of knowledge acquisition and would have a beneficial effect on website evaluations after completion of the task:
Hypothesis 4: Website interactivity will influence users' information processing in such a manner that higher levels of interactivity will lead to higher scores on measures of knowledge acquisition about ecogenomics.
Hypothesis 5: Website interactivity will influence users' information processing in such a manner that higher levels of interactivity will lead to more positive scores on measures of website evaluation.
Method

Design, sample and procedure
The four (priming) by three (website interactivity) experiment was embedded in an online environment. Priming was manipulated by presenting one of the four "contexts", biotechnology, ecology, economy, or science (in general), as a heading text label for each of the website pages, and as text in the introductory information about ecogenomics (e.g., "Welcome to Ecogenomics; This website provides information about a new development in [biotechnology]"). A manipulation check using four questions about possible associations with each of the contexts to ecogenomics (providing five answering possibilities varying from "very much" to "very little") showed that this manipulation was effective (F = 9.13; p < .01). Website interactivity was manipulated by designating participants to one of three separate website environments in which they were required to perform the information processing task. The low-interactivity condition presented a simple eight-page website with information about ecogenomics that had no interactive possibilities other than navigational features. The medium-interactivity condition used the same website, but provided additional interactive possibilities: (1) hyperlinks to emphasize specific words and to redirect readers to extra pages that contained information about that topic, (2) a "Frequently Asked Questions" web page, (3) to send an e-mail to ecogenomics experts, and (4) to enroll for a newsletter about ecogenomics. The highinteractivity condition presented the task in a similar manner, but after the introduction these participants were requested to search on the World Wide Web for information about ecogenomics. The assumption was that this condition was the most interactive Part 2 one, because this condition allowed participants the freedom to interact with multiple websites (e.g., access websites by using links presented on visited websites) and use email and other interactive features hosted by visited websites. A manipulation check using 3 questions based on a study conducted by Kalyanaraman and Sundar (2006) ("The structure of the website[s] was interactive," "The content of the website[s] was interactive," and "It is easy to communicate with other people through this [these] website[s]") on a five-point scale (ranging from "totally disagree" to "totally agree") showed that this manipulation was also effective (F = 4.65; p = .01) indicating increases in the perceived website interactivity consistent with the three types of website environments.
Adolescents were chosen as a target audience because they are continuously exposed to new information, both in and out of school. Also, they are familiar with using the internet. Finally, it may be expected that adolescents have less definitively established predispositions or prejudices toward (new) scientific issues as compared to adults.
Potential participants were recruited from a representative youth panel established by a commercial research institute and offered small incentives in exchange for participation. All participants (N = 273) were Dutch, aged between 13 and 19 (M = 16.5; SD = 1.0), and enrolled in schools on pre-university level (VWO). The sample contained more female (66.7 percent) than male participants.
Participants received invitations to participate through e-mail and were given unique login codes to access the online environments and were randomly distributed across the twelve conditions. Participants received instructions within their designated online environments and, after completion of the information processing task, the data were collected through an online survey. Participants were in their own home, using their own computer, when they received the invitation and instructions, as well as when they performed the information processing task.
Measures
Attitude toward ecogenomics
The instrument to measure the attitude toward ecogenomics was based on a measure used by Orbell and Hagger (2006) and consisted of eight semantic-differential items using a 6-point scale. Two examples are: Do you think working with ecogenomics is "wise/ foolish" and "good/evil". Reliability of the measure was good (Cronbach's alpha = .91).
On average, participants were more positive than negative toward ecogenomics (M = 32.7; SD = 6.9; with a minimum score of 8 and a maximum of 48) (see the Appendix for a full list of the survey questions).
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Time invested in the task
For each of the participants the time invested in the information processing task was measured unobtrusively by recording online how much time passed between starting up the introductory website and beginning with the survey. Mean invested time in the task was 51.8 minutes (SD = 42.3) with a minimum of 1.3 minutes and a maximum of 120 minutes.
Perceived cognitive load
Participants were asked to indicate the extent to which they had perceived a high or low cognitive load while searching and processing information about ecogenomics. The instrument was based on the four-item instrument used by Eveland and Dunwoody (2001) to which four items were added. Answers could be given on a 5-point scale varying from "very true" to "not true at all". Two example items are: "The information about ecogenomics was so unclear that I found it difficult to understand" and "While reading about ecogenomics I immediately understood what it was about." Reliability of the instrument was adequate (Cronbach's alpha = .86). On average, participants had experienced neither a particular high or low cognitive load (M = 20.5; SD = 5.9; with a minimum score of 8 and a maximum of 40).
Knowledge acquisition
T he amount of knowledge acquired by participants was measured indirectly by presenting eleven factual statements about content that could be retrieved from different sections of the experimental websites for the low and medium website-interactivity conditions and the World Wide Web for the high website-interactivity condition. The statements were formulated so as to capture the multidimensional character of ecogenomics. The eleven statements were "Ecogenomics is research on genes," "Organisms of the same species always have the same gene expression," "Mutations change an organisms' DNA," "Ecogenomics looks at one gene at a time," "Ecosystems are determined by climate and soil," "All of an organisms DNA codes for genes," "Genes can never transfer between bacteria without human interference," "Every living organism has a genome," "Bacteria are so small they are insignificant for ecosystems," "Plants partially have the same genes as humans," and "The genome is all the genetic material of an organism."
Participants were asked to indicate whether they thought the statements were "true" or "false." Answers were coded so that good answers could be summed and a higher score would indicate a higher level of knowledge acquisition. If unidimensionality would have been a criterion, the reliability of this instrument determined with Cronbach's alpha was low (.31), indicating that intercorrelations between the answers were low. We however assumed multidimensionality acknowledging that high intercorrelations were not neces-Part 2 sary for the application of this particular measure. 1 The mean number of questions answered correctly was 7.8 (SD = 1.7; with a minimum score of 1 and a maximum of 11).
Website evaluation
Participants were asked to evaluate the websites they had used during the information processing task. The instrument was based on website evaluation-type instruments developed by Kalyanaraman and Sundar (2006) 
Analysis
Based on suggestions developed by Cohen (1992) and O'Keefe (2007) it was checked whether the design of the present study would be powerful enough to detect statistically significant differences between groups that could be attributed to differences in the population. With the assumption that a power indicator of .80 would be sufficient to detect medium-sized differences with alpha = .05, a three-and four-group ANOVA would require respectively 52 and 45 cases in each group (Cohen, 1992, p. 158) . As the present study included N's of > 60 in each group, the risks for making Type I and II errors were very low.
Results
Each of the hypotheses was tested using a complete three (interactivity) by four (priming) ANOVA so that unpredicted effects of the factors interactivity and priming could also be investigated.
Hypothesis 1 predicted that priming would influence participants' attitudes toward ecogenomics in such a manner that introducing it as being "biotechnology" would result in more negative attitudes than introducing it as "science in general" or "econo- Hypothesis 2 predicted that higher levels of interactivity would increase the time invested by participants in the information processing task. The results of the ANO-VA showed a statistically significant main effect of website interactivity on the time participants invested in the information processing task (F = 38.99; p < .01; see also Table 1 ). Post hoc comparisons, using Scheffe tests, indicated that the time invested in the high-interactivity condition (M = 78.64) was indeed significantly higher than in the low (M = 38.91) and medium condition (M = 33.91) (p < .01), but that the difference between the low and medium condition was not significant. H2 therefore, received partial support. There was no main effect of priming on invested time in the task (F = 2.20; p > .05). Hypothesis 4 predicted that higher levels of interactivity would lead to higher levels of knowledge acquisition among participants. There were no main effects of interactivity level or priming, but there was a statistically significant interaction effect between the two variables (F = 2.41; p < .05). Post hoc Scheffe tests showed that in the "economy" condition knowledge acquisition was higher for participants in the lowinteractivity condition (M = 8.10) than for those in the medium (M = 6.83) and high conditions (M = 7.87). H4 was therefore not supported, but the interaction effect suggested that (in the economy condition) lower interactivity resulted in more knowledge acquisition.
Finally, Hypothesis 5 predicted that higher levels of interactivity would increase users' appreciation for websites. The analysis showed a significant main effect for website interactivity on website evaluation (F = 6.99; p < .01), but the post hoc Scheffe tests indicated that, contrary to what was expected, the evaluation of the websites was lower for participants in the high-interactivity condition (M = 41.01) than for participants in the low (M = 46.90) and medium conditions (M = 46.51). Therefore, H5 was not supported. There was no main effect of priming on website evaluation (F = .39; p > .05).
Additional analyses were performed to check whether the outcomes of the five ANOVAs described above would differ when gender was included as an extra independent factor, and whether the five dependent variables were correlated. First, including gender affected only the outcome of Hypothesis 3 (with regard to the perceived cognitive load). A marginally significant interaction effect of interactivity level and gender (F = 2.97; p = .053) showed that this hypothesis seemed to be valid only for female participants: whereas male participants did not differ in their perceived cognitive load, the cognitive load was significantly (p < .01) higher for female participants in the highinteractivity condition (M = 23.19), as compared to the medium (M = 18.74) and low condition (M = 18.46). Separate additional main effects for gender indicated that female participants scored higher than males on the attitude toward ecogenomics (H1; M = 33.49 versus M = 30.87; F = 8.07; p < .01), and that females invested marginally more time in the task than males (H2; M = 53.50 versus M = 43.78; F = 3.69; p = .056).
Main or interaction effects for gender were not found in the analyses with regard to knowledge acquisition (H4) or website evaluation (H5).
Most correlations between the five dependent variables were significant but weak (see Table 2 ). Website evaluation was negatively correlated to the time invested in the task, indicating that evaluations were somewhat higher when less time was invested in the task (or vice versa). The strongest correlation was found between perceived cogni-| 91
The studies tive load and the attitude toward ecogenomics indicating that higher cognitive load was associated with a more negative attitude (or vice versa). 
Conclusions and discussion
In the context of introducing the public to new scientific technologies the present study tested whether priming and website interactivity would affect attitude development and information processing behaviors among adolescents. The first hypothesis, stating that priming ecogenomics as biotechnology would lead to a more negative attitude whereas priming as ecology would lead to a more positive attitude toward ecogenomics, was not supported. Our expectations were based on the assumption that association with biotechnology or ecology would lead to differential activations of existing attitudes, respectively negative or positive, toward these disciplines. One reason as to why the predicted effects were not found may be that adolescents may not have perceived the information about ecogenomics as personally relevant with the result that attitudes were not affected. Another explanation may be that our assumption that negative (biotechnology) or positive (ecology) ideas would be activated is not correct. Whereas adults may have developed prejudices and/or predispositions about biotechnology and ecology, it may be that adolescents do not have these prior attitudes. Or, perhaps they do have these attitudes, but at least they do not use them when they are introduced to a new emerging technology. It therefore may be that adolescents are more open to process information about new technologies without taking into account prior positive or negative information than adults. In light of previous findings with respect to priming and framing effects, our finding may be interpreted as support for the idea that these factors may not alter perceptions of younger people. The present study suggests that adolescents' attitude toward ecogenomics was generally positive and unaffected by priming.
Website interactivity levels, however, were found to influence most of adolescents' information processing behaviors. Our second hypothesis predicted that as website interactivity levels increased more time would be spent on processing information Part 2 about ecogenomics. This hypothesis was partially supported. Higher levels of website interactivity were found to increase the time adolescents invested in information retrieval.
This finding would be positive if more interactivity (and more time invested in information processing) would have also led to stronger knowledge acquisition (H4), however, this was not the case. Therefore, the finding with regard to spending more time on processing information from interactive websites may be interpreted negatively. Although more time was invested in processing information from highly interactive websites, the result was that knowledge acquisition did not profit. This finding suggests that interactivity costs time, but that it does not necessarily lead to more knowledge acquisition.
Perhaps in contexts in which information is new and complex, an online learning environment should be straightforward and simple, to allow for undemanding browsing and effective knowledge acquisition. Because our expectation that more interactive informational environments would lead to more positive evaluations (H5) was also contradicted, it may be that the "accusation" of Scheufele and Lewenstein (2005) that people are cognitive misers is also a valid observation for adolescents in our study. Our findings suggest that adolescents evaluated the most interactive environment as the least positive. Congruent with the explanation that complex or new information asks for a simple learning environment, it may be that adolescents in the most interactive condition were most negative in their evaluations because there were too many opportunities to "get lost" in the information. As adolescents had more positive evaluations of the websites specially developed for this study, in the context of looking for information about new technology, they seem to prefer information readily available instead of information that may be difficult to find.
Overall, our findings about more time invested in tasks, higher perceived cognitive loads, and lower appreciation of the learning environment associated with higher interactivity may be interpreted as a negative influence of interactivity on information processing. Hence, these results are more congruent with findings indicating that too much interactivity may inhibit certain aspects of information processing (see also Vorderer et al., 2001 , for example) than findings or expectations suggesting that interactivity may be a solution to many problems (e.g., Kiousis, 2002) . So, although the high interactivity of the internet may be praised for its capabilities to improve cognitive elaboration (e.g., MacGregor and Lou, 2004; Tremayne and Dunwoody, 2001) , this is not an inherent feature of the medium. Science websites may benefit from simple structured designs that minimize extra cognitive requirements other than that of information processing. Similar to the results found by Macedo-Rouet and colleagues (2003) , the present study suggests that the use of the internet for dissemination of science information may lead to high levels of perceived cognitive load. And if science communication | 93
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Limitations and future research
Of course, this study also has limitations. First, our measure of knowledge acquisition had a low reliability. We however tolerated this situation on the basis of the assumption that knowledge acquisition in this context is multidimensional (see also Third, it is possible that our manipulation of priming was not strong enough.
Although our simple manipulation was effective, it may be that stronger manipulations would have resulted in more profound effects on attitude development. Future research could perhaps design conditions in which priming manipulations are directly linked to measures of people's emotions about scientific issues. Whereas our priming manipulation was perhaps close to situations in real life and real information of websites, it may be interesting to investigate and compare it to other contexts such as those that use strong visual channels (e.g., television) or face-to-face communication (e.g., during discussions). Therefore, our study may underestimate the effects of priming on the development of attitudes toward new technologies.
In this light, it may be that our results were influenced by the fact that adolescents have not lived through the agricultural biotechnology controversy to the extent that adults have. As a result, the predispositions toward biotechnology in general that have been measured among adults in the past may not exist among adolescents at this time. Apart from this "generational" issue, there is perhaps also an issue of the "histori-Part 2 cal context." Early on in the biotechnology controversy there was a focus on agricultural biotechnology with an emphasis on genetically modified food products toward which the public was found to hold negative attitudes. More recently, however, the public may increasingly link biotechnology to medical applications toward which more positive attitudes are held. Additionally, the possible risks and threats of applications of biotechnology that were emphasized in early communications have not occurred yet, so adolescents may perceive the technology as well established and safe rather than as emergent and uncertain. Finally, it may be that the positive attitudes toward ecogenomics among adolescents were primarily based on the "red" aspects of biotechnology. According to a recent Eurobarometer study (2006) " [t] here is widespread support for medical (red) and industrial (white) biotechnologies, but general opposition to agricultural (green)
biotechnologies" (p. 3). Earlier research on ecogenomics has indeed shown that adolescents tend to focus on these medical applications of ecogenomics (Bos et al., 2009) .
Future research may want to investigate if differentiation in priming "green," "red" or "white" aspects of new technologies would indeed lead to differential attitudes.
Fourth, our study used a simple distinction between three interactivity levels.
Future studies on the effects of website interactivity may wish to add or vary interactivity levels to further differentiate which aspects or features of websites and/or the internet are beneficial or inhibiting in science communication contexts. In our study, the strongest differences were found between the high-interactive condition and the low and medium conditions, or, perhaps simpler put, between using the World Wide
Web versus using a single website. A more elaborate experiment may wish to include a condition where participants are allowed to use more than one interlinked and topicrelated websites. Also, our websites presented pictures but no video materials or games.
Adolescents are known to appreciate video materials on websites and games may allow them to experience new technology in a simulated environment.
Five, the findings of our study may be confined to information-processing tasks in a homework situation. Although participants in our study were not recruited through their schools, it may be that the information-processing task looked much like "regular" homework and that information processing in out-of-school contexts may be affected differently by priming and interactivity. Future research might investigate if there is a difference between how adolescents approach the internet when used for self-motivated information seeking, as compared to when used for educational and/or school purposes.
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The studies Note 1. The measure "knowledge acquisition" was used despite its low alpha value for two reasons. First, the instrument was not designed to measure a single homogeneous construct but a multidimensional construct. To illustrate; the Dutch Ecogenomics Consortium describes ecogenomics as an area of research that is positioned on the crossroads of molecular biology, biotechnology, ecology, soil-and environmental sciences. Second, the measure used only "true" and "false" answer categories. Factor analysis and Cronbach's alpha are most frequently used in the context of Likert-type scales with scaled answering possibilities (e.g., 5-or 7-point scales) but less for dichotomous answering possibilities. In contrast to the other single homogeneous constructs in this study, we had no existing validated scales at hand. Factor analysis showed that the bare minimum to mediocre values was retained (Kaiser-Meyer-Olkin Measure of Sampling Adequacy = .524; Barlett's Test of Sphericity Sig. = .000) and (principle component analysis with varimax rotation) that the eleven statements represented at least five components. Two statements were assigned to two components (lowest loading .46) but loadings for unique statement-component combinations were all above .50. All statements were significantly related to one or more other statements (p < .05; r ranging from .11 to .24), except for the statement "All of an organism's DNA codes for genes". In this light, a low Cronbach's alpha was expected and accepted -also because when a measure has other desirable properties, such as meaningful content coverage of some domain, low reliability as established by Cronbach's alpha may not be a major impediment (e.g., Smit, 1996) .
